Summary
In (Lux et al., 1970; LLINAS et al., 1974; RAABE and GUMNIT, 1975 while it completely blocked the generation of action potential, that is, neither the depolarization nor the conductance increase produced by NH4+ is the result of an increase in Na+ permeability. In order to determine whether or not NH4+ affects the synaptic membrane, the relationship between the concentration of GABA and the conductance increase was examined in the presence and absence of NH4+ because GABA acts specifically on the postsynaptic membrane. As shown in Fig. 2A , the conductance increase produced by GABA, Gtest -Gnorma 1, increased in all concentrations of GABA in the presence of 20 mM NH4+, which induced about 10 mV of depolarization. The maximal conductance increase is about 50 % larger in the presence of NH4+ than that of GABA alone. The relative conductance increase, in the case of NH4+ solutions (GGABA-FNH4-GNH4)/MaX(GGABA+NH4-GNET4), is illustrated in Fig. 2B . No significant shift can be seen between both relationships with and without NH4+ . It is apparent from this evidence that NH4+ does not affect the action of GABA, and that NH4+ acts neither on the presynaptic nor the postsynaptic membrane, but on the nonsynaptic membrane. Finally, the effect of picrotoxin on the conductance increase produced by NH4+ was also examined. In the presence of 10-4 M picrotoxin the conductance increase produced by 10 mm NH4+ was depressed and the depolarization was also slightly depressed, as seen in Fig. 1C , while in the absence of NH4+ this concentration of picrotoxin showed almost no effect on the membrane potential and conductance. If picrotoxin specifically acts on the postsynaptic membrane and suppresses the Cl-permeability increased by GABA, as proposed by many investigators, the above result is difficult to explain. However, it has been reported that high concentration of picrotoxin decreases K+ permeability of the axonal membrane and Cl-permeability of the muscle membrane in the crustacea (FREEMAN, 1973; OZEKI et al., 1966) . Therefore, if picrotoxin also acts on the nonsynaptic membrane and suppresses the K+ (or NH4+) or the Cl-conductance enhanced by NH4+, the above result can be easily explained. Further studies are necessary for the solution of this problem.
I wish to thank Prof. H. Mashima and Associate Prof. R. Ochi for their encouragement and valuable suggestions.
